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Abstract of JP 11340509 
(A) 



PROBLEM TO BE SOLVED: To provide a nitride 
semiconductor element from which a high output 
can be obtained with a stable low operating voltage. 
SOLUTION: In a nitride semiconductor element 
provided with active layers between one or multiple 
p-type nitride semiconductor layers containing a p- 
type contact layer 8 and one or multiple n-type 
nitride semiconductor layers, the contact layer 8 has 
a superlattice structure, in which first and second 
nitride semiconductor layers 8a and 8b having 
different compositions, are laminated alternately 
upon each other, and at least the first nitride 
semiconductor layers 8a of the two nitride 
semiconductor layers 8a and 8b contain In. 
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±iapS3y^^ hm±. uwzmtt<nm%mi tm 
hm i com-im^mifcmiz i n z^lx^i - t 

[ 11*11 2 ] ±| BH 1 agflSfo¥*tt JB i: ±IE» 2 CO 

g^^wftcopat. ±%?Minm.im*mwmn 
m&frbiMm 2 <o^*^swwb^»£^ fc 

[f*#S3 ] ±KSS 1 tm2^a«¥»*Jl(i:^ix 

i n £*x,-cfc "9 . ±ia« i coa«¥«*Jf co i 

ncO^«#±fem2coM«¥*l«IcOI nerkUM 

izmix** \> ^ikh i xn 2 imnmm^mm 
[ mm. 4 ] ±i em i <nm(S^mim\t in.Ga 

1..NH4 9, ±fem2c7)a« i f £ ^#:iii±A l,Ga 
,. X N <0£y<l)frfefc4JIWOTi:Wi2B«*>B 

[jimui5 ] ±ib» i ^a^W3»ft«t±iam2<o 

iMMW©*JI cO -3 fecov ^iL*^t (3 P SPBSft** 

v ^fi *is i -4 co a *>w ^ i ocie»coMMw 
[i»JH6] ±iemico^«*»*it±iem2co 

Sftflj^SWfW a fctfH vf fij&^KH; 1 x 1 0 IV 
cm?~5X 1 0 21 /cm3cO$EHcOpS^WK-r 
S*U ffi*-tii5xl0 18 /cm3-5X10 13 /cm3 

V ^co p SETWfo** h* - 73 *VO > S n&R 1 ~ 4 CO o 

[ffl*S7] ±iemicOg^Wa#ftii*%«lSfc» 
ft. **o p ffl«S**±IEft*ffit 7FM£ futSSffc 

co o h <n\ i -9 tf ewcoMMW***?. 
[ 8 ] ±i em i co^ft mm#m<Q p sff«3* 
«ku , ±iem 2 <oafl:«i^swwi <£ o * # of i *ii 7 

ie»cOMLW»#:*^. 

[11*519] ±ie?stt«fc±iepMny^^hJitco 

IHKA 1 ^^IW***^5^Pl^7 7 FJi£ 

fix.7t 11*31 1 -8 co 5 ^covvfix^ 1 -otBKoaMt 

[lf*lfl0] JJEpI^77K*I1, Al.Ga!., 
N (D<xS 1 ) I n y G ai _ y N (OSy 

<i ) frte&Mbi^ziizwiZivknm-mtt 



[^COPW^HJ] 

[000 1] 

l/-ifr-f^-h'«i^co^«^, 

[0002] 

[&*c0&»] £^ HW'^A|ft3¥##CM 

*j\ ^^-^'xdf+^co^a«fcLTfco^^s£ 

[ 0 0 0 3 ] ;c0g«¥gfr£fflV^3B«^ 
KfcOT. Ptimffi^'JFM$tll>pM3y^^ Mii. 

Jit LtA>h^fyrxW-A>\ GaNteJMSL 
T/Jv5V\ I nGaNfcfflV*4£fcjW»f3*VO**. 
CliltioT, A>F^-vy7°x^;^'-^h§VM n 
GaNtfflV^ifctiO. pS3>-??hJfi:pfI« 

ffifcco^cow»^ffi< Lx&m*-$ vttmmx 

[0004] 

[^WS^JB^iLJ; a fc-^-SPlH] LfrLtttfh. I nG 
a Nli, ^Kco^v^ H B B ttco^oM^^*$-^l» i t 

I n G a N /f coSS H B 9 '6 A>V ^ 7 ^ fcfcfc83»ffiln#££ 
^V^t^pPJDaS^fcoft:. ^-COTtfet. InGaN 
H4ipS3^; hJf^fc^*coM«^ft 

6£k*«H»C»-5fc. iOfcftt, fltf.tf s InGa 

2 0mAKfcft4]I*lfiI«JE (Vf ) i±, 3. 4 
V~3. 8Vfc-HJ-jg<T'^-f. 

[0005] -e^T\ PtlKSk pf3y? 

[0006] 

i»«flrv«f*tt<o i op 13 y ^ ^ £ t A 5 
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n-fr i xmm P mmim^mwrn 1 1 xazma n 

k «p H 1toSttJf tiwi* 

mtc h m 1 fc % 2 aflWftMM#££t3Kl S *ut 
»P«ii£* L. ±122 ^^fltfMiKJf 4) a t& 

%<ti>mi (vmitmmmn i n *-ax/cv ^ ^ k 

[ 0 0 0 7 ] ttz, *f6BH0SfkftimW(*FCIi. ± 

mmmi&tfzt&zktfn&LK. ztuzx*), £^ 
cpi3^?h swigfttt t mice £ h . 

[0008] ±ISm 1 I nCO^M 

£±Km2^«WWi<DI ntf)*«fcJtRL,T 
L<U. i<Oi"3tt4fc, Pi 

[ 0 0 0 9 ] *?gBj^g^ij¥^ft*^;B^ 

ttMb-tl^ -lm±Mm 1 I 

n,,Ga 1 .,N*»4>'5r*Jii:L, fltefir<0» 2 

fMN* A 1 , G a ! N ft I) « k f & £ k L 

V\ 

x , ±bb» i fioaflifti^fmwfri&tf ±3e» 2 <?>mm* 

[o o 1 1 ] ttz, *wmmim¥-mm^zi5u 
x, ±^iRT/m2comm^mm^ti^ti P m 
TMm K-7ts^ -^coMMW»*lfc(i i 

x 1 0 ls /cm 3 -5x 1 O^/cm^iell^pS^M 
ft£ fW^S«¥*S*l(2 5 x 10'Vc 

m 3 _ 5 x 1 0 1 s / c m3 coKHT* o T A*o±IB-*-<0 

[ o o 1 2 3 a*:, ^m^mim^mm^za^ 
x. ±m&i<nmm*mwmtfm%mm$Liiti. *» 

fcsrt-i j: 5i,zmj$.ztix^z>zttfm u\ *fc, 
z corns, mm i oomm^mwmco P setoh*j«k 

±IESS 2 «t 9 :> £"f 

S£k*WiU\ 

[0013] JlsfgH^SflSft^mWMR^ttJ^T $ £ 



[0014] ^mmmmmm^zm^xn, ± 

MpMfyv h'JWi. Al,Ga,.,N (0<xSl) ^ 
t>%mt I n y Ga w N (0Sy<l) *»fe=Sr&JHfc 
A^tSWSWtfflSfllBat^* - k t 

[00 15] 

mmmmiz^xmmh . 

l±fc. A'.y7rJI2S:^UT, f&lnfflg 
ftW«ftil3 . ®2 nf|MftW*?«I4 . i§3 nflj 
S«^ft«5. vg'M6. P ffl75-yKJI7&tfp 

mmmm 1 1 & . p«3^?M8 » JiB^ts 

S'ftfffitti. a3tttOp*S9#JBJSS*u p*S±0 
6. 4fc, flftfS^OJtfflfci^T. &2nflB<Hfe¥ 
1 lsWMSSflTH*. 

[0 0 1 6 J ££T\ ^t^HSfeommiTIi, pfflln 

te«flff «»* w u jje 2 mmm^mmco ? % 

>M%< b t>» l AfiftttMNIfH 8aliln S:#AT'^ 
-*C0» 1 «HtW«*l 8ai s I n *#^T■'V , 

fr-om ibw,2 cDMim^mm 8a, 8 b fc **3sc 

^^& B B fi»M^Pl3 ^ M8 SrJFM-f & £ 

t * { T"^ 4 . ztiizx ^x, m&mr&i: ^mco i 
nGaNp^mmmmix. *tis#(mm 

[ o o 1 7 ] s h\z , PfflfciitHjj-*-* k N jfrnmcomm 

ltt^t, pIny??M8Will lilT^i 

t^-rm i <oa-f kift^iufwi s a t m 2 commm# 

18 b k ta*^*rt*:6 £ k D«-ti> £ k 

4. 

[0 0 18] 
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1 




GaN 


2 


In x Ca^ x N 


In y Ga,_ y N (x>y) 


3 


I n^Ga^N 


Al,Oa,.,N (0<z<i) 



[ 0 0 1 9 ] id t\ «fec7)®fl| 1 fcfeWt , £AK 

ra^sn. i n&ftmmtiM 8 a s m-r 4 fc* 

*lfl>I n.Ga^Nli. »iL<{ix<0. 5t 
f£££*U ii9#^L<(ix<0. 4, Sfcfc#*K 
ttx<Q. 3fcRjg3*l4. 4fc, *5MHfc*$HT. P 
iny?^ MOMJIii, JI3tfJSi^3k*JI3:fr[&l*>JS 
fittt#ft<&4«T\ ff4L<ttO. ljumJ3lT, «t 0 
ff* 0 0 ABIT, 3 fefcff* L<tt2 0 0 AEl 

TtSSt-4. 4fc, pS3^^hJi*»«tl,»l 
k fff 2 «5«flSIIMNWMoIWB±*ii-Wi , L<(4 

iooaot, £*)mi<it7omT. %t>izm 

0~4 0A*D«IICK5g't4. 

[0 0 2 0] pM=^? Mfc«WW-*»l kSS2tf) 
Bfl3to¥#ftJ| 8 a , 8 b ^HJI£ 1 0 0 AETFfcRS 
tS»tt, mfc*2<0SftWNWW18a. 8b^>K 

tSftKKtfA 0 ^-f < & 9 - jtBJ&^flKt k -f 4 «i**^8 

t,gl^2«W«ftl8a, 8b(4. 

k 1 K?*JLtT*iitf 4 l * L < l£±M<0£ 

oCl OAJ2U:ttt5&t*. 

[ o o 2 1 ] *m-cn. minsfommm 

8 a k m 2 Og^D^*! 8 b <%J«6r < fc 1> V vftUf 

, as i commas 8 aat^m 2 

18b <05R^rK p MTttft £ K-rt* 
^W»#:)icOpS^«S«^fttcOg{M*ai#:Jf 

[0 0 2 2] gllkiS2<Dg«¥«#:ll 
8a, 8 b CO a *> , -*tf5^WB^*fKr(Ctt» LT 
ft<f&rf-4.rkti l 9. ^MWia^'ftV^^Mft 
!fe¥$ftlR fcij v ->T U 7 £ < #4 i k 
^!€WlScofgv^c7)MbW#*«^fcit4^ 

flfci-VC. ^US2«l«fiftl8a, 8b t 

fMMZtLtdB&rmkfck ixco^^r y rmsitrnt 



±}£tf>4 -5 =Sr^P H-rt-f ft i k K J: 0 „ Hf£^mt 

[ 0 0 2 3 ] * fc. ±2&>X 0 tSSSH-T^-i)^ 
W4 lxl0 19 /cm3-5xl 
02Vcm^iEffl^P§^«£K-7°U flw<oa 
W#W5Xl0 18 /cm3^5X10 19 /cm3 

m¥mikmizftix5xi o»/cm3 jo^m^p 

=Sr 0 *>oilSP6r*- 5 v ?«tt£»4 i k **« L < 3:4 
9, 5xi 0 18 /cm»J9il«fcV>i:-HJ , ?r* 
* U 7»K3W» fcivf aJ^J^ffiT-f 4*»feT*>4 . 
[0 0 24 3 *fes *»B^t*JV^s p!3^?M 
8CJ3^T. »10Hft«HNWMI8aXI4»2«)Wk 
itW^/iSbWO-ffi^lSrftiJitUTt J:<, ^ 
■ffiwlfpffl? 5 -/ FJi 7 k JS-y-4 ± o C t> A 
v\ L*»Usan&»^>, *«W«4, I n^trSl^S-fk 
ifij*«WI8aS:ft±JiKUs *WSS 1 
18a«ll:pti^ fMt" lizm&it 4 i k 
4U\ icoidttSikt*. P%L?>9 9Vm&t 

P «Sko*-5v^«ftHa*i*/hs<trss. -t**. 

*> . S 1 WM^k !to¥3WMI 8all Inmtl>6» 
Xiil nt#<^W4^. m2Wg«^*#if 8 
b izimix^y^^ v rfc/hS < * 4 £ k#T*£ , 
P^&fflJSrs^c^l^OTScox^Udf-Jliffi 
k , m 1 «Sfl5ft¥*fWi8 ac7)il«^<7)±^x^ 
;^'-?pfitcO^^$<T^4<?)T'\ *-S y^fflB 

[ o o 2 5 ] 4 fc. mmcomm 1 coa^^^^^^ 

^fct>V^T(±, ±IBpS^7-yh'W±, Al.Ga^N 
(0<xSl) *»fe*ilk I n y G ai _ y N (0^y< 

i ) ^^hmt^mzmm^Mzmm^mm^ 

iZtimtLW -«pM^5 vKJI£«t4#J! 
coKJf ff * L < ttWttEBW*) 1 0 0 AOTtlftS 
L. iO#4L<{47 0AJaT, Sfetif4t<tt5 0 
AWTtS^tft. ffit*f^L<{4. 10-40A 
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cOJSiPi. ff * L < \i 1 0 0 AGltC2 u mJST, $ A> 
t»4 L< ii 5 0 0 AJjLh? 1 ju m£lTKRSS*i* . 

[0026] mmmm2 . *»:{b»i«2 

$ 2 8 b fc vmmi&mmm scm 

tnm&mztih. lifiischii, g 
i cnmm^-mwm s a<o«#>£>m 2 

**jliB»tSEfls8-*WltV^. flitf. SSlOSft 
W#M8a^In I Ga 1 . I Nai2^1ttf# 
*Ji8b*GaNfcLJt«^s fiflWHM8cHU H2 
( b ) KS^-«t 3 m 1 OlWIftlS afcfiff 

4E*^m2co^-fLW2i*i8 b mthm^m^ 
xmzumz. 1 n^«it (x) mmm^tim 

b-ti. H, *»go^2tfcv^, I«l8c 

UtH2 (b) KSstf-iSlc, Jf§t«LT«* s iSiS 

[0027] JJUiWJ: a jlfli<?)JSHB2 OH 

IBM****?*! s ft 1 oaflSBPNWMI 8 a fc ft 2 CO 

Bflft¥*tfci 8 b t w^rajfe^aaiwEft lt 

Wfirntf)?, flfljfcf^fcli 1 <0Sfkft^WWi8 a t 
$ 2 COM-f 8 b <0«#fc*5HT*$5£<97U*C5 

1 4«T § 4 . 1 ^S«¥zf 8 a & I n , 

Ga^Nt LSE2<0a^a*i|mE*»8b*GaNt L 
Jt«Ti±, » 1 8 a fc ft 2 c^SjbW 

JS#«8bfc<OlBIK:*3ftS I n^fll^Rftih-tSii:* 1 
-CI*. *gi&1££Jl#fcX&*. 
[00 28] 

[0 0 2 9] H»J1. f7r-f7 (^ffltfCffifc&S 

L&#£>. *Rtf>iBi£& 1 0 5 0°C^T"±#§*. 
cD7 D -^y „ l«l(;lit7r4 7CI» 

*;K M g A I Z 0 4 ) <7) i 0 ^«#Mt<0*«Wflfi, S 
i C ( 6H, 4H> 3C£~£tf) . Si, ZnO, Ga 
As. G a N^W¥*tt^£JB^£ 



[0030] (A.y77l2)«vvr, i&K£5iox; 

fcTMG ( b>J^f-;k#'J<?A) *K1±£ 
GaN±i)2r£A*?7T*2£*52 0 0:*y^;*hn- 

[003 1 ] (mi ni|IJ^»»*« 3 ) Ay 7 7* 
2j££». TMG<D&it#>T, 1 0 5 0°CfC± 

1 0 5 O'Cfc&ofc*^ |3]t<M^'XCT 
MG> ry^-T^'X^fflVi, ryK-7'GaNj; 
SSln fflS-fbft^Wi 3 £ 5 ,u m*>lRJP T'J«£ it 
i. mi n«gft!|*l¥W*J13JiA.y7 7«2 iOiS 
S s Mz.{f 9 0 0 °C~ 1 1 0 0 °CXi&M:Zit& ; fc 
4L<, GaNJ2tfkCk. I n x Al y Gai_ x _ y N (0 
Sx, OSy. x + ySl ) xmtftrfl Z t l>X-$ h 
i\ WKIKaNX, Xfl^'0. 2OTc 7 )Al x G 

A'-y7 7« t j; l 9tJSMT"E* 

s-t* ; fc l< , a«o . 1 ^ mJ2Ubonirc« 
iw«{4ffl«ryK-7**t-tsfcft*<ott 
«i±Ktt¥^*^3£< . ffiSi^li 0. 2 a • cm±H 

[0032] m2nmm*mM4)m^xio 

5 0VX\ TMG S T^-T^Srffl^V 7yH'-7° 

^Xi/yytfZZMuLS i 5:1 x 1 O'Vcm^ F- 
TLtzG a NM* 2 0J[>yx V n-A«Ift'M$ 
^USi^±Jf)T7yK-7GaNI?:20^y 

05fy7"X Fo-AOTy K^GaNJii^^&AJf 
fc N S i K-7'GaNJ15r2 05j-y/7.hn-A*»fe^r 

I©IlF-TGaNj;9 ; 5:!>l^mJfcom2n 

[0033] (83 ni|gMW»*15 ) ^^5y 

^<o»*±a, i o 5 o-crratKcl/cry f-tg 

aNi 0^1)83 nfflaft*^fMi5 & 1 0 0^y^" 

#HiI5i.GaNWK;I n x A l y G ai _ x _ y N (OS 
x. OSy, x + ygl)T"«T'^ -e«IM(«t 
PpI 3 i> COXH^iK #& I < U G a NXi± x 0 . 
2OTc ? )A l x G ai . x N, |>l,V^±yfi^0. lUlTW 
In y Ga lty Nt-tl>tJ;0 IS B B B ^Pg^^ V 
m#Mtf&!>tl&. I nGaN^f£*§-tt4t, ^<0± 
KA 1 ^tiaWI*«I?t«^l:, A 1 $r 
*irSfc*¥*ttHfc? 7 7 ^#AS(!0*R6±-f S - 4: 

[0034] (vSttJf 6 ) mz, JttK* 8 0 0°C£ L 
t, #+UT^«:at*fcflI»)»i. TMG, TM1 



(6) 



1 1-340 509 



7 I n,,. 4 G a 0 . 6 NM& 3 0 ^yfX F n-AOJKJTC 
«. ^fcicOHil nGaN,tO ! 5:S#FJiS:*-fS 

[0035] ( P M?y 7 FJf 7 ) JJt*C, iBJK£ 1 0 5 
0°Cte±W\ TMG, TMA, TVt-T, Cp2Mg 

(y^o^y^^xf/W/^^A) £fflV\ Mg£ 
1X1 0»/cm3K-7LfcplA lo.1Gao.9Nj; 
9&Sl£2 0AWff3teft£3-£fc«. TMG, T> 
^XT, Cp2Mg£fflV\ MgSrl x 1 0 19 /cm 3 
F-7° L-Tt P MG a N «t 0 & 2 0 A<7)JJ $ tel£A 

SMJf 0 . 8^m«iSt&?**>^S p«I^7 -y FJf£ 
»$t£o 

[0036] ( P l3WH8)*l:, 80 0t|C 

«¥a£ttl£3 0A. »vr, TMl£ifc*>Mg£l 
X 1 O 20 /cm3 H-7 , LfcGaN±0 ! flr*»2«)SHfc 
W»ft/l£3 0AlfcftStfl> o *LT£j:te«JBU 
&KV 6 0 0 A» p Hn ? HI 8* jfcJKHt* . 

[0037] »s»7a, asssias-cw, s fete 

fiS#ffl»+, >>x-^>t»6»»P l iK*JV^, 700 

x-crx-y >?z^\ p w<o*«& s fe teffiffiffift 

[0038] T--U y^fc, ?x-A£Rjas£s»a»£ 
K9WU *±l<^pffl!l3y^^M8^ffltBir«<o 
Wmvx?&&f&l, R I E (RJEtt>f *yx-y?-y 

^) srtpffljny?? Mffl!l*^x.y^y^ffv\ 
0 1 test i a tern 2 wmm«»#;« 4 

[0 0 3 9] x-yf-y^m, ftiJBte*6pfflay^^ 
hJi<0(i«^:fflteKW2 0 0^y^hn-A»N i k 
Au£#«§«9p*I9k, -t<Op««90D±tc# 
yr^y^fflOAu JiJfcSp^vh'Wil 0£0. 5 
j«m<0iwraftftt4. -^x-yf-y^teJtOSffi^ 
fem 2 nfl^«¥»#:Ji4 wiSffiteiiwt a i **tr 

n«ffil lfcJBffct*. *«tep«fi9<OiSW&«at 

Sfcfttes i o 2 j: ££63*11 1 2£0iteSt<):3 
teffM L tz m , *7 x - a £ X ? 5 4 7' te i 0 L T 3 
5 0^mft(7)LEDifi:tS„ 
[0 04 0] i«LED*7{±2 0mAteJoV^)iJ-[S] 
tt±3. 2V, 5 20nm<O»fe&3frH*U 2 0mA 
tei3ft?>Vf 2-0. 2-0. 3VffiT£-£l><rk# 5 T- 

mm\x^ Lfz l e d«7^ i o o \mm it , 20m 
Atefctt^m^mEv f twguitisft, -eti^^v 

ffll 3. 2V~3. 3V<O«Sfflte^LTt5 0, « 
[0 04 1]'«t«2. ^ttfflltefcwt, Pfry? 



? h«J**3-lf*llk ryF-rino.iGao.9NJl 
fc, MgSr 1 X 1 O 20 / cm 3 F—7°LfcG a N k Wflt 

in* irate ufcjawi, mm 1 1 ®mz ix l e d 
[0042] s»j3 . mmm 1 tefcwc . Ptin y* 

n 0 . 05 Ga 0 . 96 NJli:tSJ2H'Mi. £JtWliP«teL 

[004 3] HSfi^j4 . MM 1 tefeWt , pffl|3 y? 

1 X 1 0 2 »/cm 3 V-rltz I n 0 . 05 Ga 0 . 95 NJIk 
LW- Uttflll kP»LTLED«W»t, 
fc. 

[0044] safeW5. Mfe^Ji tefcv^x. Piyny^ 

? hJf£jfcgS-£*BL ii2^M«¥3»ft«£Mg£ 
1X1 0»/cm8|«-rUAl o.05 Ga 0 . 96 Nli: 
UfcJSWi. IWl fc|BH«teLTLED«7Sr«t 
fc. 

[004 5] ^»J6 . SatMl tefc^T. PlJny^ 
?FJB&JfcfM?-fr&ISL ^10g«^»#;«teMgSr 

lxio'Vcm^ H-rufcjawi. HMf?j 1 k bk 

CLTLED#P*f«Ui. 
[0046] J2lhtf>iafcW2~60>LED*?fc, Hjjfi 
M 1 k H*, .«*WKttRl/r A#3rfBH* tt*H»«i 

[0047] nGaN*^^:Spffl!lr?y 
^^M-Ctt. I nGaN*%KW-iS*^V^M-C-^ 

«p1W7v# ofc^te, Kpfflla y^ ^ M*«atfete« 
feU. }ffll«Lt*«KA s - *«*{|iiteyyF 
tikv^lSHH***-?^. U^LWfes *SKB»pW 

ay??ym\i. m^m^tLx^h(nx\ mx-m 

tiLLtzmtCO I n G a Nj&»fcfc& pfl3 V* 7 F»teJt 

fit, «JW>avi3e««liR*t'hS< , C*4. 

[0048] H3«, GaNiInGaNK46*?6 
BHWjS«^flRt<0#«KO, »^teMt43K<Oi8Jft*S 

st^57T*6. mmm\±. g & n (2oa> 1 1 

nGaN (20A) k ^xSte3 Olf S»J!§;ftT3: 
0, Mg^'F-T$tl4X 1 O'VcraSW-v'JTS 
«**t4pS«0JfP*S. ttz, H3teii, JtRWfc 
fttf I« I n us Ga MS N (WffO. 1 2jum). A> 

fe*6fl£3M*03iaBi*tSLTV^. H3teStJ;o 
te . WSStS? «3tW#«» k IM*^l«#/fM k (i 
**6*4 0 0 nmttficOJtteSttSaSJRJfSj^a^Srteiaa 
L, *»W«iBtt : F«a<0#«Kli. ifcK#4 0 0nm 
#j£c03tteMtl>3iii*Mf tlT ^4 ZbWbfrh . 
H . 0 3 tSta^HtfMfflfrFaKft^lM k t©Wf!*) 



(7) 
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[0049] mL^mmmmm/mmm^a^x . l 
e d iff iaflsamiftfBiaH 5 - £ fflv^t wn ufc 

#s *^JiLED*?KK^$fL4*)JrCJi'Sr<. V 

— if ^ 3j— K»^«ffi<7)^7e«T-(csM-ti> c t # 

[00 50] 

ffi£ffi<-e£**opll«ffii pm.nyftbmtnWt 
[HH^m^HJ] 



[Hi] *fWBfc« s mtmmm i <os«¥?s#:?& 
[02 ] s mmmm 2 <rtewmm& 

[03] *^Bfltfeft2»^«M (P«3^?H) 



1- 




2- 




3- 


■SSI nffljgftiflj****. 


4- 


■£2n|»g'fl5fo¥#ftJr 


5- 




6- 




7- 




8- 





8a-miWMj»«^L 

8c-Hj£«»ML 
9-P«ffi. 

1 o-pA-y vmrn. 



[01] 
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